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Karstrelated carbon sink flux variations caused by land use changes:
an example from the Puding karst test site in Guizhou
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Abstract: High-precision evaluation of the difference in karst-related water-carbon flux variations caused by land
use changes is important to the evaluation of water resources and carbon sink after the control of rocky
desertification. Since there are difficulties in determining the karst basin boundaries and separating different land
uses in a field study the test site were built to monitor the variations in coefficient infiltration and carbon sink
flux under different land uses in Puding of Guizhou. It was found that the coefficient infiltration and carbon sink
flux differ dramatically under different land uses and run off dominated in the karst—related carbon sink flux. The

carbon sink fluxes of the simulated bare rock land bare land farm land grass land and brush land were
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14.31 12.27 11.79 9.17 and 12.24t/( km * a) ( C) respectively. An interesting finding is that the grass land

with largest biomass had the minimum karst—related carbon sink flux while the bare rock land had the maximum

karstrelated carbon sink flux. The results indicate that the land use influences the karsttelated carbon sink flux

by changing the runoff intensity and soil CO, induced HCO,™ concentration but the former plays a leading role

because of the chemostatic behavior of HCO;™. In conclusion we note that the decrease effect on the carbon

sink caused by the decrease in run off while restoring the ecosystem should be considered although the increase

effect on the carbon sink caused by the increase of biomass is taken into account.
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Table 1 Infiltration coefficient of precipitation under different land uses
/mm /m /m /m?
1 0. 230 0. 342 23.214 0. 883
2 0.254 0.135 28. 668 0.717
3 338.9 0.4918 0.264 0. 120 27. 826 0. 655
4 0. 295 0. 028 22.423 0. 309
5 0. 260 0. 154 26. 853 0. 680
4
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Table 2 Estimation of karst-related carbon sink flux at the Puding Simulation Test Site under different land uses
1 2 3 4 5
/mm 1500
0. 883 0.717 0. 655 0. 309 0. 680
o, /ppmV 373 590 2131 699
HCO; /( mmol « L") 1.8 1.9 2 3.3 2
/(t +km™2«a"')(C) 14.31 12.27 11.79 9.17 12. 24
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1 HCO; (2) CO,
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